The time behaviour of partial reflection by opaque photonic barriers was measured with microwaves. It was observed that unlike the duration of partial reflection by dielectric sheets, the measured reflection duration of barriers is independent of their length. The experimental results point to a nonlocal behaviour of evanescent modes at least over a distance of some ten wavelengths.
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II. EXPERIMENTAL SET-UP
The experimental set-up is displayed in Fig. 2 . Pulse-like microwave signals with a half width of 8.5 ns are transmitted from a parabolic antenna. The carrier frequency of the pulse is 9.15 GHz (λ = 32.8 mm) the frequency-band width is 80 MHz. The reflected signal is received with a second antenna and detected by an HP 54825 oscilloscope . The measurement is performed asymptotically, so that any coupling between generator, detector, and devices under test (a perspex sheet and photonic barriers) is avoided by the long optical distances (≈ 3m) and by uniline devices in the microwave circuit. The time resolution of the set-up is ±10 ps.
To check the experimental arrangement we measured the time response of partial reflection by the two surfaces of a perspex sheet of 0.8 m thickness. The second peak of the signal corresponding to the partial reflection by the back surface arrived ≈ 8.5 ns later than the first one related to the front surface reflection. For a clear demonstration of the partial reflection by the two surfaces, the intensity reflected by the back surface was adjusted to that by the front side as shown in 
III. PARTIAL REFLECTION BY PHOTONIC BARRIERS
The investigated photonic barrier device is sketched in Fig. 1(a) . It consists of two photonic lattices each 45.5 mm long which are separated by an air gap of 189 mm resulting in a total length of 280 mm. Each lattice consists of four perspex slabs each 5 mm thick in an equidistant distance of 8.5 mm air.
For such a structure in the 'normal dielectric case' we would expect a broadened pulse composed of the partial reflections of all the slabs similar to the signal shown in Fig. 3 . The last surface reflected signal should be seen ≈ 1.9 ns after the reflected one by the front surface. However, the partial reflection by photonic barriers revealed a strange behaviour. If the barrier is shortened to 4 or 2 sheets (see Figs. 2 and 4 ) the reflection duration keeps constant whereas the amplitude decreases as a result of the increasing transmission. The measured reflection duration is ≈ 100 ps. A back surface reflected signal from opaque barriers, however, has never been detected (see Fig. 4 ).
Transmission and phase-time velocity dispersion relations of the long barrier are displayed in Fig. 5 .
There are five pronounced forbidden bands separated by resonance transmission peaks in the frequency range displayed. The phase-time velocity v ϕ is defined by [5] : 
where x is the travelled distance, ϕ is the phase shift, ω is the angular frequency, and v gr is the group velocity. Fig. 1(a) . The transmission dispersion of the periodic heterostructure displays five forbidden gaps, which correspond to the photonic tunnelling regime, for details see Ref. [4] . (b) shows the calculated phase-time velocity v ϕ , c is the vacuum velocity of light. The calculated phase-time velocity equals the experimental value of the group velocity as has been measured at 9.15 GHz.
The same strange behaviour as in the case of reflection by photonic lattices has been observed in the case of frustrated total internal reflection by a double prism (Fig. 1(b) ). The measured reflection time was 117±10 ps and is equal to the transmission time [2] .
IV. CONCLUSIONS
In measuring the reflection duration by photonic barriers we observed that the partial reflection by the back surface is an instantaneous effect on the amplitude, whereas the reflection duration is not changed. This strange behaviour is opposite to the measured partial reflection by a perspex layer (see Fig. 3 ). The behaviour may be explained by a nonlocality of evanescent modes. As a result of our experiments evanescent modes constituted by ensembles of photons behave like a quantum mechanical particle. Nonlocality and causality were investigated in Ref. [6] and quite recently with respect to superluminal photonic tunnelling nonlocality was discussed by Perel'man (Ref. [7] ).
In our experiments the applied signal pulse had a carrier frequency of 9.15 GHz in the center of a forbidden band gap (see Fig. 5 ) and a narrow 1 % frequency-band width. Consequently all frequency components of the signal were evanescent. In this case there is no finite phase-time expected nor observed for a signal inside a barrier [8, 9] . Such a behaviour seem to explain the experimental data of reflection by opaque barriers.
Obviously the information on photonic barrier length is available at the front surface already. This is a property which Newton suggested erroneously to explain partial reflection of corpuscles by dielectric layers [1] . Evanescent modes appear to be nonlocal at least within a range of some ten wavelengths as experiments have shown in this study [7] . The distance of observing nonlocality effects is limited by the exponential decay of the field intensity of evanescent modes, i.e. of the probability in the wave mechanical tunnelling analogy. We gratefully acknowledge discussions with H. Aichmann, P. Mittelstaedt, A. Stahlhofen, and R.-M. Vetter. We thank M. E. Perel'man for giving us the paper on his investigation prior to publication.
